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AUTHOR:  Zhukhovitekiy, S. Yu.
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TITLE: - Measuring the Static Shear Stress of Clay Solutions (Ob izmerenii | -
staticheskogo napryazheniya sdvige glinistykh rastvorov) B

PERIODICAL: Neftyanoye khozyaystvo, 1957, Nr 6, pp. 17-19 (USSR)

ABSTRACT: 1In order to characterize the mechanical propertlies of clay golutions

a great number of constants must first be determined. These constants
?all within five main groups, namely, glasticity, viscosity, boundary
stress, yield points, and strength of structure. Yost of these
constants must be taken into consideration in determining static

ghear stress. The questions raised in A.A. Linevskiy's article
(Neftyanoye khozyaystvo, Nr 4, 195L) can be answetred only after

g detailed analysis of processes taking place in rotational in-
struments with coaxial cylinders or with a tangentially moving

disc (Rebinder- Veyler Instrument). - After the outer cylinder of

the former instrument has begun to move, or after the table of the
latter instrument has been Jowered, the rotation of the cylinders -
and the shift of the table and disc coineide. This takes place
within the 1imits of elastic deformation of the clay solutlon. As
the rotation of the outer cylinder or lowering of the table continues,
the acting stresses exceed the flow (creep) of the clay solution in
the ares of ,intact structure. The plastic deformation taking place,
as correctlﬂnoted by Kister, E.G., and Zlotnik, D.Ye, (Neftyanoye
khozyaystvo, Nr 4, 1955) is considerable ard can be easily observed.
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Measuring the Static Shear Stress of Clay Solutions (cont)

A.A. Linevskiy erronecusly erroneously took it to be the consequence of over-

coming the static shear stress. As the rotation of the outer cylinder or the

lowering of the table continues, the stress reaches its maximum, above which a
‘ quickly spreading rupture of structure occurs. The maximum stress causing

this rupture of structure is defined as the static shear stress. The U-shaped

tube instrument recommended by Linevskiy cannot be used for measuring the

ptatic shear stress. The determination of the static shear stress of clay

solution 1s of considerable importance in selecting oil well drilling fluids

which must possess a consistency capable of holding in suspension and bringing URREY

the cuttings from the bottom of the bore hole to the surface. In conclusion -

it is stated that the static shear stress of clay solutions is measured by the

maximum torque angle of the suspended cylinder in rotational instruments

(CHC~-1, CHC-2) and by the maximum elongation of the spring in Rebinder-Veyler

type of instrument. The instrument with a U-shaped tube, recommended by

A.A. Linevskiy, is not based on the right principles and for that reason it

is unsuitable for measuring static shear stress of structural systems. There

are eight Slavic references.

AVAILABLE: Library of Congress
- Card 2/2
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Meaaurament of the elasticity modulus of substances with high
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Convective inétability spectrum of a conducting medium in a magnetic
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o Ussamauicsaﬁeatnmmge S Mey SR
o : “Free’Sﬁation‘ary c:onvection in sn Infinite Hori- - -
' gzontal Tube,” TYe. M. -Zhukhovitskly, Molotov Btate U - R

“Zhﬁ:»_'_’.ﬁgkh»l?‘i‘zf"“foi Xz, ¥o 5, pp 832-835

L Solves problen of weak, free, gtationary convechion '
© 1 4n an infinile horizdnﬁal"cyunarical cavity at &2 = | . _ ©
o glven temp gradient toward infinlty by tha method -
o of pover-expansion of Grasshof's number up to the o
Coed approximation inclusive. Received 16 Jan 52.
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_. '°‘%§§*R)‘§E§I‘E§i¥est&%mty of convection - ' ~ ¥D-655 —
Card 1/1 - @ Pub. 85 - 10/20
Author '+ Zhukhovintikiy, Ye. M. (Molotov)
- . bt AT L o :
Title - : *'Application of the Galerkin method to the problem of the sta-
, bility of a nonun;formally heated liquid o
Periodical . prikl. mat. § mekh., 18, 205-211, Mor /Apr 195
Abstract :'.'I)e:velops' a;method for solving approximately the problem of the

conditions for the occurrence of thermal convection in liquid
heated frcm below. Presents examples of the application of this
method to cases of vertical and horizontal cylindrical zones. OSeven
references, including V. S. Sorokin, "yeriational method in the
theory of convection,” PMM, 17, No 1, 1953.

Institution :  Mplotov Btate Pedagogic Institute

- Submitted : January 27, 1953
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- 'Author . ghukhovitskiy, Ye. M. (Molotov)
A

o -
nuniformly heated fluid in 8 verticul elliptical

Title . Stability of no
cylinder

Periodical Prikl. mat. i mekh., 19, Nov-Dec 1955, T51-159

Abstract : The author considers the problem of the conditions governing the
occurrence of therma). convection in o vertical ellipticel cylinder
heated. from velow. He solves the problem approximately by the
galerkin method (s. G. Mikhlin, Pryamyye metody Vv materaticheskoy
pizike [Direct methods in mathematical physics], State Technical
press, 1950), after deriving the principel equations {cf- author's
"ppplication of Galerkin to problem of gtability of nonuniformly
heated fluid," ibid., 18, No 2, 1954). Tne suthor notes that his
caloulated results are in agreement with the experimental results
“of ¥. V. Slavnov (Dpissertation, Molotov University, 1952). Five
references: €& y. S. Sorokin, wyariational method in theory of

convection,” ibid., 17, No 1, 1953.

..

Institution :

Submitted . November 29, 195k
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AUTHOR: ~Zbuko vitskiy Lo, i, : 50V/126-6-3~1/32
. e 3 IRy
Y PITLE: On the Stability of a ijon-Uniformly Heated Blectrically

Conducting Liquid in 2 tagnetic Field (Ob ustoychivosti
neravnomerno nagretoy elektroprovodyashchey zhidkosti v
magnitoom pole)

- PERIODICAL: Fizika Metallov 1 Hetallovedeniye, 1958, Vol 6, Nr 3,
‘ pp 385-594 (USSR)

ABSTRACT: Sorokin has ahown (Ref.l) that a liquid heated from under-

» pneath in such a way that a constant uniform vertical tempera-
ture gradieni appears jn it may be in equilibrium, This
equilibrium will be sbtable only if the temperature gradients
are small, [f the temperature gradient reaches a certain
critical value definite motion will occur in the liquid,
There exists an increasing sequence of cricital gradients
which is such that, when the liquid passcs through each of
them, its equilibrium becomes unstable with respect to the
corresponding perturbations. If the ligquid is electrically
conducting and is placed in the nagnetic field, then when
motion occurs, electrical currents will be induced in the
liquid and the interaction of these currents with the field
will have an effect on the motion. The conditions under

Card 1/7 which convective motion will occur ir an electrically

S SR E LI R SR T i : 13 I
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- On the Stability of a Non-Uniformly Heated Electrically Conducting .
 Liquid in a Magnetic Field -

conducting liquid may also depend on the magnetic field and,
in part, the presence of a magnetic field may alter the
nagnitude of the critical gradients and the form of critical
motion. I% has been shown (Refs.2 and 3) that the presence
of a magnetic field improves the stability of equilibrium:
convection will occur at higher temperature gradients than
in the absence of the field, In the present paper a study S
is made of the occurrence of convectivemotion in an electri- ‘f.i
cally conducting liquid in the presence of an external mag- R
netic field, The particular problem considered is that of
an infinite vertical cylinder (the corresponding problem for
, the case when the field is absent was solved by Ostroumov

, - (Ref.7)). Tke equations describing convective motion of an

: incompressible electrically conducting liquid in the magnetic

: field are written dovm in the usual form %Eqs.l, 2 and 3),

| These equaticns are completed by the addition of Maxwell's

: equations (Eg¢s.4, 5 and 6) and the equation describing Ohm's

Card 2/7
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" On the Stabillt/ of a Non-Uniformly Heated dlsctrically Conducting
Liquid in a Magnetic Pield

1aw in a moving liquid (Eq.7). It is assumed that displace-
ment currents may be neglected in comparison with conduct-
ion currenks and furthermors, in bhe heal conduction equation
viscous dissipation and Joxlc, heat may also be ex:luded. The
equatlons are then re-expressed in a non-dimensional form:

._ ’6‘1’; = ~9(p +,M"aif) -#--/_(tf +Ra . Y"]’-‘ + M‘?(?l")h ’ (13)

P%—'_]‘:- =33 mm | (14)7‘

m%E =(wV)V+A3 . (15)

Here, T is the intensity of the magnetic field, ¥ is the
velocity of the liquid, p is the pressure, M is the so-
called Hartman number: ' :

Card 3/7
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Liquid in a Magnetic Field '

. pRHo ‘ o
M= . ﬁ’o is the constant internal
cv: . ?°~; .

magnetic field, Ra 1is the Rayleigh number, :? is a unit
vector in the vertical direction, T is the temperature and

P = Hugy
= —-——2——
G

m
~ electrical corductivity and kinematic viscosity respectively.

- The parameter: Ph,_characberiues the propertics of the liquid. N
For mercury this parameter 1s approximately equal to 10"7; '
Eqs.(1%) and (15) are linear and should therefore contain a
time factor exp(-wt) where in general, w is complex 80
that w = wy iw, . The equilibrium of the liquid will be

stable if wi?>0 and in this case the perturbations are

‘where 1 . o, are the magnetic permeability,

Card 4/7
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dampedkbut.‘ It wlgio perturbations will develop, Tovfind
the critical stage it is necessary to put wy = 0 . PFollow-

ing (Ref.l), the author seelts to find solutions corresponding
to vibrational motion in the presence of a magnetic field,

It is shown that no genexéal conclusions can be made but in
the speclal case when M P, << 1 , some information can be

obtained, 'Thus,r for example, for mercury, mele"'? and

vibrations will occur if m%«Jlo . If the linear dimen-
sions of the cavity are of the order of a few centimetres,
this value of M corresponds to magnetic fields of the order

of 10° gauss, Thus, in laboratory conditions, vibrational
motion in mercury when it is heated from underneath will not
occur, Under these conditions perturbations will be damped
out or will grow monotonically. The next problem considered
is the oceurrence of convection in the wertical cylinder dis-
cussed above., The constant magnetic field Tfo is taken to

be perpendicular to the axis of the cylinder and the walls of
The cylinder are taken as non- conducting and dielectric. In

Foctie i b rrrp i E A S F ik Ao prearnTa
siaiernagiiHingl R
SR EA P R Y HEY S i
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' the case when the magnetic field is absent, the lowest criti-

N cal gradient corresponds to motion which i3 such that the
liquid £lows parallel to the axis of the cylinder. The
cylinder is divided by a vertical plane into two parts, in .
one of which the liquid moves up and in the other, down. The .
orientation of the plane is arbitrary (cf Refs.6 and 7).
When  the transverse magnetic field is present, the orien-
tation of this dividing plane ceases to be arbitrary. Two
cases are btherefore considered and the problem is solved by
the method described by Galerkin (Ref.11)., These cases are:

(a) the-x?ctor ., lies in the dividing plane and, (b) the
vector Ho is perpendicular to the dividing plane. It is

shown that motion of type (a) for an arbitrary value of
Haprtman's number corresponds to lower values of Ram than

: motion of type (b) (Ram is @ minimum value cf Rayleigh's

number). It follows that as the vertical temperature gradient
Card 6/7 : :

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4"



__ "APPROVED FORRELEASE: 09/19/2001  CIA-RDP86-00513R002064920004-4
, _ R - 7 ‘ s |
o | | GOV/126-6-5-1/32
On the Stability of a Fop-Uniforaly Heated sientrically Conducting

Ligquid in a Magnetic Field

in an electrically gonduchting liquid is increased, motion _
should occur with the dividing plane parallel to lhe inten- -
gity of the internal maznebic field. 3ince for small values :
of Hartman's number (small fields), the values of RaLrl e

corresponding to both the cascs considared are close Lo each
other, under experimental conditions motion of type (B)
may occur, particularly when conditions are favourable, for

example, w%ﬁé‘the ipclination of the axis of the cylinder to s
o?

LY

the plane £) is small, Prof. G. A, Ostroumov is thanked

for bringing this problenm to the author's attention, .There
are 3 figures and 12 references, of which 6 are Soviet, 6
English.

: ASSOCIATION: Permskiy'gosudarstvennyy pedagogicheskiy institut :
s - (Perm’ State Pedagogical Institute) . T

SUBMITTED: January &4, 1997.
1. Liqpidg-;Stability 2. Liquids--Electrical properties
3. Magnetic fields--Applications 4. Liquids--Magnetic factors
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TIE:  The Goovective Instebility of 2 Flutd in Gonnected Vertical Channels

SOURCE:s  Prikladnaya matematika .1 'mokhanika.vv. 30, n0s 4 1966, 699~

TOPIC TAGSs Heat convaction fluid thermal Snstebi1ity

- ABSTRACTs = An exact solution 1s presented of the problem of thexmal fnstabllity:
of a fluid in two vertical parallel plane channels saparated by a solid massS.. BRI
/Critical values were found for the Rayleigh number dete ty limit, and
_ {ts dependence ofl the thermal conductivity of the £luid and the d%stance
batween the channels. article hast” 4 figures and 24 formulase AV o
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CSL[AGCNRT APG03N539 SOURCE CODE: UR/0421/66/000/005/0656/0062
AUTHOR: Gershuni ) G. Z. (Perm' ) H Zhukhovitskiy s Ye . M, (Pem| ) ; Tarunin , Ye. L..
(PerIR' ) . o S e e A o A BT T e s . ‘
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TITLE: Numericaliinvestigation of convective motion -in a closed cavity:
| SOURCE: AN SSSR. Izvestiya. Mekhanika zhidkosti i gaza, no. 5, 1966, 56-62

TOPIC TAGS: thermal convection, incompressible fluid, motion mechanics, Prandtl
number, Nusselt number '

- - | ABSTRACT: The method of finite differences is used for solving the complete nonlinear )
- problem of two-dimensional conveetive motion of a viscous incompressible fluid in a e
' ' long horizontal cavity of square cross section. The temperature of the fluid at one :
vertical boundary is taken as the reference value and that on the opposite vertical ;
boundary is assumed as constant, while the temperature along the horizontal boundaries I
varies linearly. ' Stationary numericel results are found for the distribution of .
velocity and temperature when the Prandtl number is held constant at unity while the
-| Grashof number varies from O to 4105, These data may be used for studying the for-
mation of o closed boundary layer and a very slowly moving nucleus with a constant
vertical temperature gradient. The heat flux through the cavity is found as a func-
| tion of the Grashcf number. Numerical calculations give nonstationary solutions when

: Card 1/2
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average values, the
lations may possibiy be due to
also possible that they have 'a

figures, 11 formules,

Gr>+105: following a transition stage,
the stream function ang the temperature
temperature gradient in the nucleus,
frequency of these fluctuations increasing with Gp.
the development of
physical basis in the formation of
the boundary layer which have been experimentally observed,

ODE: 20/ SUEM DATE: “0bApré6/ ORIG REF:
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stationary oscillations are get up for waich
es well as all parameters of the solution——
Nusselt number, etc.--fluctuate around certain i
' These oscil- |- [

swall-scale motions, although it is | [EE
traveling waves in. B
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AUTHORS: Gershuni, Ge 2. (Perm'); zh?%b??fﬁ?k@?!“¥°f H. (Perm'); Tarunin, Yes Lo .

(Perm')

O_RGx none

TITLE: Numerical study of the conveotion of a 1iquid heated from below
i i gaza, no. 6, 1966, 93-99

Ve .
B e v ey et et Yok {2

-

'507:C3:1 AN SSSR. Izvestiya. Mekhanikn. zhidkost

TOPiC PAGS: digital computer, heat 'cdnvection, ‘Nusselt number, Reynolds number,
Prandtl number, boundary value problem, mathematic determinant/ Aragats digital

computer

ABST?.ACT: This paper presents a

] numerical study of the plane convective motion of &
1iquid in a closed. square cavity (see Fig. 1)¢ g

l

= W v n

a
Fig- 1. ‘1
: N\
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‘The convection equations for the flowv function ¥ and temperature T in dimensionleas
form are: oL

B T a0 0 MY\ ane T (o gB8a%)"
srhv+ (Y - R = day—o5; (¢ =555

9T, (ap AT 8y ATy _ 1 LAY
| G E-wE)=wer ()
where G and P are the Grashof end Prandtl numbers. The units of distance, time, the
flow function, and temperatuire are a, 9,2/1/, 4/, and 0, respectively. The method of
nets is used to solve the iniltial system of equations, and the critical motiona
corresponding to the first four levels of the spectrum are shown (see Fig, 2).

+

Fig. 2. | © OO

Y S A 2 -
. Do - - LA I T . . .
The lower critical value of the Reynolds number R1 is the boundary of equilibrium
stability, It was found that at values of G below a certain critical value G, all

‘| initial perturbations are ‘attenuated and equilibrium is the limiting stationary
regime. Stationary osoillations exist only in the range of Grashof numbers of

| | cod 2/5

oo v -
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15090 < G < 62 000, Caloulations with a 25 x 25 net showed that the frequency and

forn of these oscillations ure‘determined only by tho parsmeter G, Metastable
motions are discussed briefly. - Orig. art. hast 13 formulas, 6 disgrams, and 4 graphs.
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Spectrum of pertﬁrbations of plane-parallel flows at spall
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Rotation of a sphere in a viscous conducting liquid in a
magnetic field at high Reynolds numbers, Zhur,tekh. fiz,
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fz,f'rITLE- Rotation of a sphere in a viscous conductivo liqum in a magnetic field at
. large Reynolds numbaers .

'SOURCE- Zhurnal tekhn.ﬁz.,v.:M no.3, x 1064, 336-336

:,,FI_TOPIC TAGS: magnetohydrodynamics turbulent magnetohydrodynamics ’ turbulenca boun-j‘
e dary layer, magnetohydrodynmnic boundary layer ’

:.,ABSTRACT' The rotation of a non—conducting gphere in a viscous conducting liquid in N
‘- the. presence of a uniform marmetic fiald p1ra11e1 to the axis of rotation is dis- s L - [
= cussed, The hydrodynamic Reynolds number is assumed to be large, so that a bounda~: i
> “ ry layer is formed;. the magnetic Reynolds number <is assumed to be small, so. that -

M the induced field is small conpared with the applied field. The velocity of the S

- ;;_‘{ liquid in the boundary layer of ‘uniform thiclness d 1s assumed to be given by AT
: ‘v _..wR(l—-z)ﬂsan Va—-“"’RZ(l-—'Z)’anO o
where x, 9 (p ara the usual l.pherical coordmates R is _the mdius of the sphero, R f‘vf
A is a constant to be detemined with d, and - ] . . < 7 E
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' CZwm (r—R)/d. S
,Dxpressions are derivcd for the. comporents of the current induced :ln the liquid.The
currents are swall outside the boundary layer. The parameters a and d describing ‘
' the boundary layer are evaluated by integrating the Stokes-Navier equations (includ~ =
".ing. the electromagnetic forces) across the boundary layer, employing the equationof . | EEB

}  continuity to eliminate the radial component of the velocity. Finally, an exprgssion : ‘

v ~1s derived for the braking  (retarding) torque on the rotating sphere. For small ape’

B . . plied fields, the’ braking torque is a linear function of the square of the applied _
. i :&icld strength; for large-applied fields, the torque is proportional to tho field RTINS -
~ ;- strength, The torquc obtnined here for large fields agrees within 2% with that pro= - -

§ © viously calculated (G.Z.Gershuni and Ye.M, Zhukhovitskiy,zm‘l-‘ 30,1067, 1960) fox' : ol
..mnll R(.ynolds numbexs. Orig.art has- ‘26 formulas. - ‘ , s -

»e\ssocm'rxo‘{- Pemskiy gosudarstvennyty universitet iPerm' State University), B
o Permskiy gosuda.rstvenny*y pedagoginheskiy institut (Perm' Pedagoglcal Inntitute) :

"1'{;"SUBMI’I"1'ED"24Jan63 DATE AC:Q. 26Feb64 c o UENeLz oo K

AP

_ S0B COLE: m"; " W REF sov: w1 OTHER: 003. .. i

Al - s, . Fooe mime el e g - : »- .- ' - Food :
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GERSHUNI, G,Z, (Perm'), znnxnovrrsuz, T M (Perm')

AR

Parametric induztion of convective instability, Prikl, mat. 4
mekh. =27 ho,5:779-783 8-0 '63. (MIRA 16310)
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: GERSHUNI, G.Z. (Perin*);" ZHUKHOVITSKIY, Ye M, (Pern')

Convective instability of & twomcomponent mixture in &
gravitational field, Prikl.mat.i mekh, 27 no.2:301-308 :
Mr-Ap 163, - ' (MIRA 1614)
T {Heat——Convection) (Gravity)
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' s/056/62/042/004/053/031
p125/B102

Z.,'Zhukhov takil _Ye. Mo

garshuni, Ge.
g mediu® in 8

AUTHORS:
PITLE: COAvective {natability gpectrum of 8 conductin
: pagnetic field
PERIODICAL: yhurnal aksperimental'noy i georetionheskoy fiziki, Ve 42, . .
no. 4y 19629 1122-1125 , f,.

¢ oscillatoxry conve
tio field are deter
¢ heated from below
o that the velooity
The temperature per

the centeT of the layer in a
radient 18 zero, and all qpantities

PEXT: The conditions fo
conducting medium in @ nagneé
o er of 8 conducting medium i
* The equilibrium is disturbed 8

- of the field ﬁ are'vertical.
the coordinate ta

where X 18
transverse direction. he pressure 14
depend on the time 1 as e ¢ Then, the equations derived from the ordinary
odynamics g’—»w"ib'-——-d"-i—RT +—1ﬁ‘H’. :
(1),

equations of magnetohydr

T o+ Ty Woall =9 1

.
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| s/057/62/042/oo4/033/037
B125/B102
convective instability spectrum «e¢

« Prandtl numbery 2Y,
leigh number, M o= Harimand n“mb:];.l’\ﬂpxy TP- Tosinﬂxl H = HOOOB“x ( ),
(R = Reyle3fl ¥ ove the solution ¥ = Yo
P = 4nov/ec), he
n

+1 of the
ing poundaries X =
: jdeally conduct
: holds for the
3f v o= 0' T -,0

—

y

R  N {4+ Py P g ! 8), and
w%u+n’ﬁrpn1‘4' (8), and

m
m

| , b o w2 (1) 7
" the equations Ry = F * T A

| | | R (9)
. p (Pl _1).
P T oscillatory
e tonic and 050112 .
i - curves for mono R,ME)e AB :
for the pranches of the gtability i lines in %the pl?;irz(s v,lith certain |

:rturbationré’! (7) a.r}t} (elh:. stability 2“0“ fields :
T et et 0 (0 S g il

{ .the

n M 20+ PP, - p) follows fron;

‘ 1 field strength M. = led for cavities.

(2>0). The critica his condition is evidently fulfnf e tetory

the condition Ty © z condition for the existence ol & :
Phe necessary

of any Bhnpe!Aﬂ> -
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-

‘instability reads

rale> | (e fve ),

- the right-hand s:ide being of the order of 1. There is 1 figure. The :
" English-language reference reads as follows: 8. Chandrasekhar. Phil., 7L

S Mag., 43, 501, 1952. 7

ASSOCIATION: Permskiy gosudarstvennyy universitet (Perm State ﬁniveraity)
- Permskiy gosudarstvennyy pedagogicheskiy institut (Perm
State Pedagogical Institute)

b 'SUBMITTED: - November 22, 1961
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8/057/60/030/008/007/019

B019/B060 ,
o AUTHORS: ‘césrshﬁni,“c. z., Zhukhovitskiy, Ye. M. -
TITLE: The Flow of a Conductive Liquid Around’_;"..iphere in a Strong |
. Ma‘.gnlet_ic Pield ‘
vPVERIODICAL: 'Ziliirnal fekhnicheskoy fiziki, 1960, Vol. 30, No. 8, - ' °

pp. 925 - 926

TEXTs: ,The authors consider the flow around a sphere of a conductive
1iquid’with a low Reynolds number in a magnetic field. The field direction
To assumed to lie in the direction of flow. They proceed from the steady-
state equations (2) and (3) in nondimensional quantities, and obtain
solutions (4) which, for weak magnetic fields, correspond to the results.
obtained by Chester (Ref. 1). The calculation of the coefficients is dealt
with, and it is finally stated that with large field strengths resisting
power grows proportionally with the field. There are 4 references:

3 Boviet and 1 American.
VC
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" The Flow of a Conductive Liquid Around a Sphere 8/057 60/030/008/007/019 - e
in a Strong Magnetic Field B013/B060 e

' ASSOGIATION: Permskiy ;josudarstvennyy universitet (Perm! State University).

Permskiy pedagogicheskiy institut {(Perm' Pedagogical
Institute) .

SUBMITTED; = February 22, 1960 A
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 pmmovroskry ey M., GERSHUNI, G Z. (Perm)

"On the Motion of an Electrically Conducting Fluid Surrounding & Rotating
Sphere in the Presence of a Magnetic Fiel M

report pfesented at the First All-Union Congress on Theoretical and Applied
Mechanics, Moscow, 27 Jan - 3 Feb 1960.
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M7 U K HOoV I TSR ¥, Ye. M
., AUTHOR: ZHJKHOVITSKIY, Ye.M. (Pern') | 40-5-10/20
~ TITLEs Om the Stability of a Nonuniformly Heated Liquid in &

Spherical Cavity (Ob ustoichivosti nerevnomerno nagretoy
zhidkosti v sharovoy polosti)

PERIODICAL: Prikladnaya Mat. i Mekh.,1957,V0l.21,8r 5 pp.689-693 (USSR)

ABSTRACT: In the paper the problem of the stability of a heated Liquid in
' a spherical cavity is investigated, The medium in which the ca-

vity is spared is assumed to be infinitely extended. The system
is to be heated from below. The +task of the paper is the celcu- '
1ation of the critical vertical temperature gradients for which
the 1liquid lamination begins to become unstable. It is well-
knovn that this temperature gradient depends on the Raleigh-
number. Under the boundary conditions valid for the sphere the
critical Raleigh-numbers are calculated for different cases
with the aid of Galerkin's method. For the celculation accord-
ing to Galerkin a series expansion set up with at first unknown
functions is chosen for the velocity of the flow in the liquid,
the funotions are of such form that the hdundary conditions are
antisfied. A recurrent system of defining equations is given
for the approximation functions which are set up as polynomials

Card 1/2 of three variables. The solution itself then can be obtained in
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‘On the Stability of a Nonuniformly Heated Liquid in e 40-5-10/20
Spherical Cavity
spherical coordinates by Legendre polynomials, For a series of
critical cases the critical Raleigh-numbers and the ratio of

the heat conductivity coefficients of liquid and solid body
ware calculated. Some typical flow patterns for the critical

cases are given.
There are 2 figures, no tables, and 2 Slavic references. The

author mentions V.S8. Sorokin [Ref.1] and I.G. Shaposmikov
SUBMITTEDs December 9, 1955
AVAILABLE:s  Librery off Congress
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: o B019/B05 R
" AUTHORS: Gershuni, G. Z., kamﬂﬁﬁkiﬁ' Ye. M. ‘ :
- TITLE: Heat Transfer Through & Vertical Gap With Rectangular Cross B

Section in the Case of Strong Conveotion

PEF.IODICAL:' K Inzhenegno-fizioheekiy zhurnal, 1960, Vol. 3, No. 12,
pp. 63-67

TEXT: It is assumed that in the reotangular gap investigated in the
‘present paper, the temperatures of its vertical walls are constant and -~

‘amount to -8 and+8. In the horizontal oross sections the temperature

changes from -6 to +8., First, the flow funotion is derived, the boundary

‘layer being assumed to be considerably thinner than the thickness 4 and

the height h of the gap. Next, the motion in the boundary layer is .
investigated. 4 system of equations for the velocity and the temperature

of a liquid in the gap is given and approximate solutions are obtained,

As a condition for the applicability of the approximate solutions obtained

here, GrPr >)50(3/ , whare Gr is the Grasshoff number, Pr the Prandtl
Card 1/3
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Heat Transfer Through a Vertical Gap With s/170/60,/003/012/007/015
Rectangular Cross Section in the Case of BO19/B05S6
Strong Convectiqn

number, and 0 = h/d»h Finally, a formula for the heat transfer through
the gap is obtained. System of equations for velocity and temperature of
the liquid: 2 ' 2

v v /ax + v avx,/ay = UdU/dx + 3°v_/ay”" - Graﬁ(x)T (5)

v, dT/ox + v 31/dy = (1/pr)a’n/ay? (6) 7L

ov_/ox + avy/ay =0 (7)
The approximate solutions are:
2
v, = (2) + 2y (2)U(x) + p,(a)eostiE (8)

a,(2)T_(x) + q,(z)cosmx/(1+1) (9)

p(x) is a function, which for the upper and the lower wall of the gap is -
0, for the lateral walls -1 or +1. z = y/é, where & ia the thickness of
the boundary layer, the coefficients p, and q, must be taken as polynomials
corresponding to the boundary conditiofis, For“the heat transfer through

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4"
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Heat Transfer Through & Vertical Gap Viith 8/170/60/003/012/007/015

Rectangular Cross Section in the Case of BO19/B056

Strong Convection

the gap the relation | b
Q= -¥| (an/oy) dx = 0.7301(Grer) 1/419/8

: : a
was obtained, There are 1 figure and 4 references: 3 Soviet. j<
ASSOCIATION: Ooaudaratvennyy universitet, Gosudarsivennyy pedagogiohoekiy
institut, g. Perm' (State University, State Pedegogical
Institute, Perm')

SUBMITTED: May 27, 1960
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GERSHUNI, G.Z.; ZHUZSOVITSKIY, YoM,
Rotafiion of a sphere in a viscous conducting 1iquid in a mgn. atd
:1el§l. Zh\n'.'v tekh, fiz. 30 no.9:1067-1073 5 160, (MIRA 13:1?.)

1. Permskly gosudarstvennyy universitet 1 Permskiy posudarst -
Podagogicheskiy institut, e ey .

(Magne tohydrodynamics)

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4"



G RIS SRR A2 e S e = e i e i o

"APPROVED FOR RELEASE 09/19/2001 CIA-RDP86-00513R002064920004-4

TR

&

GERSHUHI G Z., ‘Z@CHOTITSKIY, Yo, H »
S Gonductiva fluld. £lowing around a sphere. in a strong magnetic o
ﬁeld Zhur tukh f'iz. 30 no.8 925 926 4g 60, (MIRA 13:8)

1, Pormakiv gom.daratvenuyy universitet i Permskiy pedagogicheskly
institut.
© (¥1uid dynanics) (Magnetic fields)
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s/057/6o/05o/009/o1 1/021

- : B019/B054
'_'AUTHORS:V Gershuni, G. Z. and Zhukhovitskiy, Ye. M.
B - TITLE: = Rotation of a Sphere in a Viscous Conducting Liquid in a

_Magneiic Field I

a PERIODICAL: zhurnal tekhnicheskoy fiziki, 1960, Vol. 30, No. 9,
R : ' - . pp. 1067=1073 : '

TEXT: ,The authors gstudy the motion of a viscous incompressible conduc ting
liquid’\\aroun'c‘l a gteadily rotating sphere in the presence of a magnetic

Tield in the direction of the ‘rotational axis. They assume the case of .
slow rotation in which the inertial forces can be neglected as compared /

with the viscous forces, i.e., they assumeé a low Reynolds number. The mag-
netic Reynolds number is also assumed %o be low. The authors obtain ex-
pressions for the distribution of the velocity and the induced ‘field, as
 well as formulas for %the braking moment. In the cace of weak fields, the
‘braking moment increases proportionally to the square field strength. In
the ocase of high field strengthe, the dependence is linear. The problem
arising with slow rotation of the ophere in & conducting liquid in a

card 1/2.
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‘-Rofétion,ofvn;Sphdrerih a Viscous Conductihg §/051/60/030/009/011/021
Liquid in a Magnetic Field B019/B054

longitudinal magnetic field was solved in suoccessive approximation by

Yu, K. Krumin' (Ref. 1). He found a solution of this problem for weak fields
in which the velocity:distribution differs only slightly from that with-
out a field. In the present paper, the authors obtain a ge¢neral solution
which also holds for sirong fields, In this connection, the authors set

up, in the first part, a linearized equation of motion of a viscous in-

- oompressible nonduoting liquid in dimensionless parameters. They obtain
solutions for the velocity of the medium and the field strengths with the
aid of Legendre polynomials and Bessel funotions after a projection of the
said equation of motion on the Z-axis which coinoides with the rotational
axis and the magnetic field direction. These general solutions are dig-
cussed for wesk and strong fields., There are 3 Soviet references.

- ASSOCIATION: Permskiy gosudarstvennyy universitet (Perm!' State University),
o Permskiy gosudarstivennyy pedagogicheskiy institut
{Perm' State Pedagogical Ingstitute)

SUBMITTED: March 25, 1960
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GERSHUNI, G.%.; ZHUKHOVITSKIY, Yo.M,

. Closed convection boundary layer. Dokl.AN 853R 124 no.2:298-300 : :
Ja '49. o (MIRA 12:1) .

’ N 1, Pormakiy. gosudarstvennyy universitet imeni A,M, Gor'kogo
N i1 Pormskiy padagogicheskiy inatitut. Predstavleno akademikom
M.A, Leontovichenm, -
: i (Heat--Convection)
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GIRSHUNI, G. Z., .":HU.KPWI"I‘S!IY,b Ie.H.
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Ste.tionary convective motion of an slectrically conducting liquid -
botween paraliel planes in a magnatic field, Zhur,eksp, 1 teor, fis,
34 no.3:670-574 Ur 158, (MIRA 211l)

1.Permsidy gosudarstvennyy universitet 1 Permekiy podagogichelkiy
institut,

(I:_iquida-}-llectriloiproporties) (Magnetic fields)
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ZHUKHOV ITSKIY s e, M, B
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‘Translation from: Referativnyy zhurnal, Mekhanika, 1957, Nr 2, p 78 (USSR)

~ AUTHOR: Zihukhovi'w-——'———\“w

- TITLE: . Methods for Solving Problems of the Theory of Free Thermal
~Convection and Some of Their Applications (Metody resheniya
zadach teorii svobodnoy teplovoy konvektsii i nekotoryye ikh

“primeneniya)

ABS’I“RAC»'I‘: Bibliogra‘p‘hic entry on the author's dissertation for the degree
' aof Candidate of Physical Sciences, presented to the Molotovskiy
gos- un-t (Molotov State University), Molotov, 1954.
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.AU’I‘HOBS Gershuni G, Z. and Zhukhovitsx 1Y, Ye,

S0V/126-6-2-22/34

Wmﬂ” !E.dl-‘ihr
TITLE: Forced Vibrations 1n an Dlasto-Plastic Bystem
{(Vynuzhdennyye kolebaniya v uprugo-plasticheskoy sisteme)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1958, Vol 6, Hr 2,
pp 339-346 (USSR)

ABSTRACT: Forced vibrations in an elasto-plas’cic system beyond
the elastic limit are considered, Friction and hysteresis
are taken into account, The resonance properties of such
a system are discussed and compared with the experimental .
data given in Refs. 1 and 2. The equation of motion of a o
point under the action of an elasto-plastic force P(x) .
and an external forcerG sin (wt + @) is of the following

'form
. L)
. mMX 4 ?\x + F(x) = G sin (wbt + ¢) (2)
where )\' is the'-coefi‘icient of friction and F(x) is given
 by: - i
- FI = klx FII = F + k2(x - xm), : (3)

F = k(x ~-A), F -F + k, (x + -A).
1 )
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SOV/126e6-2-22/§4
Forced Vibrations in an Elasto-Plastic Systen
- where the various constants have the meaning indicated
in Fig.l. The above equation is then re-written in the
dimensionless form
| X + Bx + £(A) = g sin (pt + ¢) (4)
where ‘
‘ p = w/mo,,g = G/Fm, B = AMmw,, £ + F/Fm

f1 = x, 'fii =1l+oa(x-1), ' ~ (5)
fppp = x =8, fry = -l a(x+ 1 -8), '
6 =L and « =2 .
% K

The probiem consists of finding periodic solutions of the
~above equation which have a period 271r/p, i.e. equal to the
period of the forcer, The appropriate system of boundary

conditions is given by Eq.(6). The equations are solved by
Qard 2/4% an appro gimation method sugg,ested by B, G. Galerkin, - :
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I 1, - : Forced‘Vibrations 1n an Elasﬁo-Plastic Bystem S0V/126~-6-2-22/%4

In the case B = 0 the resonance curves are as shown in
Figs, 2 and 3 (o = ko/ky3 ¢f. Pig.1), The form of the
curves indicates the“présence of congiderable absorption
due to hysteresis. The assymmetry of the curves
becomes more pronounced as o decreases, The low
“frequency side of the resonance curve is steeper than
the high frequency side, When the coefficient of
friction is not zero the resonance frequency beyond the
elastic limit increases as friction increases.  In
general, the resonance frequency decreases at larger
amplitudes of vibration and the relation between the
amplitude of vibration and the smplitude of the forcing
function is non-linear, The problem was suggested by
Professor M, Kornfel'd, There are 7 figures and

4 references, 3 of which are Soviet, 1 English.
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Forced Vibrationsj in ‘an Blasto-Plastic System SOV/126-6-2-22/54
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: SOV/1§9-58—4«6/30
AUTHORS: Gershuni, G. Z. and Zhukhovitskiy, Ye. M.
PITIE: Two Types of Unstable Convective FIGW Between Parallel
Vertical Planes (0 dvukh tipakh neustoychivosti
konvektivnogo dvizheniya mezhdu parallel'nymi
vertikal'nymi ploskostyami)

PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Fizika, -
1958, Nr 4, pp 43-47 (USSR) -

ABSTRACT: The stability of stationary convective flow between
' parallel vertical planes held at different temperatures
has already been investigated by the first author, using
Galerkin's method (Ref.l). In the present paper the
authors have used a more complicated form for the
approximating functions (see Egs.5), and have so found a
more accurate approximate solution, This has ellowed a
more accurate calculation of the earlier results and has ‘
in addition uncovered a second type of instability, not -
given in the earlier work at all, a type with null phase
velocity which the authors call a "standing disturbance"
as opposed to a "travelling disturbance". Taking the
planes to be x = + 1, the dimensionless equations for
\ Cardl/4 stationary convective flow are given by Eq.(1). The
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S 80V/139-58-4~6/30
Two Types of Unstable Convective Flow Between Parallel Vertical
Planes '

stream and temperature functions ¢ and © of plane. :
hermonic disturbances are given by Eqs.(2) and (3) with _
- boundary conditions as in Eq.(4). G and P are the Grasshof
and Prandtl numbers, k and w the wave number and complex
frequency of the disturbance. These equations were derived
by the first author (Ref 1). The question of stability
has thus been reduced to that of finding the eigen-values
of equations (2) to ‘(#). The authors find an approximate
solution to this problem b assuming forms for ¢

of the type given in Eq.(5§. They then make plsusible
guesses at @y, <p2,91, Q,, see Egs.(6) and (8). All

boundary conditions are now satisfied by the approximate
solution. This solution differs from the cruder approxi-
mation the first author used previously (Ref 1) in that the
stream function. ¢ is now the sum of two functions, with
two variable coefficients, and that the additional
boundary condition on ©, Eq.(7), is taken into account.
Using Galerkin's method, the authors obtain Eq.(12) for
real eigen values of w, and Eq.(11) for the corresponding
Card2/4 relation between G and k, Eliminating o between
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: S0V/139-58-4-~6/30
Two Types of Unstable Convective Flow Between Parallel Vertical
- " Planes - :

“Eq.(11) and Eq.(12), a curve is obtained in the (G,k) plane
which the authors call a 'neutral curve' - i.e, one
corresponding to real values of w. From the position of
the minimum on this curve the critical values of the
Grasshof number G end the wave number k can be found,
w =0 gives a solubfion of Eq.(12), end the Borresponding

curve of Gm against log P is shown in Fig.1l. In the

range shown ke‘ was practically constant, increasing only
from 1.6 to 1.7. Thise is the instability that was not
revealed in the earlier work (Ref 1). Bxcluding w = Q,
for P 1.8 the authors obtain the second type of
instability - the "travelling" type, For this type log G
is plotted against log P in Fig.2 (full line). BEq.(l4) is
agsymptotically true, and a ‘good approximation for PP 50,
For this type k; 1increases from O to 1.6 at P>50.

For this type of disturbance there is a good agreement
with the author's earlier work (Ref 1). Thus eq.(1l4) was
"also obtained, though with 224 instead of 214 in the
' nunerator, and the asymptote was reached at P = 0.96.
' Card3/4 The main results can be summarised thus:
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Two Types of Unstable Convective Flow Between Parallel Vertical
- Planes : ' o

For convective flow between two parallel planes held at
differen temperatures, instabilities appear if thers is a
large temperature difference between the planes. "Standing”
disturbances correspond to P 1.8, both types are
possible for P ) 1.8, though for P) 2,2 the "travelling"
disturbances are the more dangerous as they correspend %o

a smaller Grasshof number,

There are 2 figures and 1 Boviet reference.

ASSOCIATIONS: Permskiy gosuniversitet (Pern' State University) and
: Permskiy pedagogicheskiy institut (Perm' Pedagogic
Institutuag ‘

SUBMITTED: January 8, 1958
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Two types of unsteady convection motion betwsen parallel vertical
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© T(MIRA 11:11)
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

i

Geréhuni,kG; Zoy Zhukhovi{bkiy, Ye. K. SOV/ 56—}#;-3-20/55

The Stationary Convective Motion of an Electrically Conducting:
Liquid Between Parallel Surfaces in a lagnetic Field (statsion-
arnoye konvektivnoye dvizheniye elektroprovodyashchey zhid-
kosti mezhdu parallel'nymi ploskostyami v magnitnom pole)

Zhurnal Eksperimental'noy i Teoreticheskoy Fiziki, 1958,

- Vol. 34, Nr 3, pp. 670-674 (USSR)

‘The two planes referrred to in the title may be heated to
various temperatures. First, the equations of the motion of ‘the
" medium (these are the equations of convection in the case in-

vestigated here) and the Maxwell equations for the field in the
mediun are written down. In the equation for the curl of the
magnetic field, the displacement current is neglected and in
the equation of heat conduction - the tough dissipation and
Joule dissipation. The electric field strength and the current
density are eliminated first from Maxwell's equation. The
sbove-mentioned equations are subsequently converted into di-
mengsionless variables. 4 dimensionless parameters occur in
these equations. The authors investigate here the steady

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002064920004-4"
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" The Statiorary Convective Motion of an Electrically Conducti
Liquid Between Parallel Surfaces in a Magnetic Field

S0V/56~34-3-20/55
V/56-34-3-20/55

convection in the space between vertical parallel surfaces
in the case of the presence of an exterior magnetic field
which is vertical to the surfaces. If the linear dimensions
of the surfaces are sufficiently great compared with the
distance between them, then an accurate solution of the above-
-nentioned dimensionless equations can be determined which
-~describes the steady solution in the part diastanced from the
ends of the gap formed by the aurfaoes.:gpia motion has the
following pecularities: 1) The velocity v is always parallel
to the z-axig. 2) The temperature T depends only on x. 5; The .
field-vector 'H is situated everywhere in the surface (xz s
viz. it holds Hy = 0; 4) All values do not depend on y
(plane problem)” and ‘except pressure, neither on z. In this
cage the z-axis is parallel to the surfaces and the x-axis is
- _vertical to them. The authors determine here the distribution
.‘@i‘ S . of temperature, velocity and field strength on the cross
LY ; section, First, T = -x is found. Also the terms for the
5 velooity distribution and the magnetic field strength are
given explicitely; all these formulae together represent the
) solution of the problem discussed here. A diagram demonstretes
Card 2/3 the velocity-distributions for the Gartman numbers X = 0,5,10.
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The Stationa;ry Convective Hotion of an Electrically Conducting

.

80V/56-34-3_20/55

Liquid Betwesn Parallel Surfaces in a Magnetic Field

ASSOCIATION:

SUBMITTED:

Card 3/3
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1ha velocitydistribution v » Gx(x2 - 1)/6 1q obtained with
lacking field. The motion decreages rapidly with increasing
field strength, Moreover, a peculiar boundary layer occurs in

-the flow: A thin layer with an inportant gradient of velocity

is formed in the vicinity of the walla. Also the digtribution

of the induced'magnetic field on the oroass section is demonstrat- [
ed by 2 diagran. Concluding, a fornula for the vertical con-
vective thermic flow is given. The golution found here de-

scribes the motion in g vertical gap in the presence of g
transversgel external field, Tt may, however, be readily

- 8eneralized for cages with incl:'_.ned g€ap and with an external

field oriented at random. There are 2 figures and 3'references, :
1 of which isg Soviet,

:Permskiy gosudarstvennyy universitet (Perm State University),

Permskiy pedagogicheakiy institut (Perm Pedagogical Institute) :

‘September 19, 1957
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AUTHORS:

TITLE:

PERICDICAL:

ABSTRACT:

Gershuni, G, Z., Zhukhovitskiy, Ye. M, 80V/56-34 -3-21/55
=

On therstability of Steady Convective Motion of an
Electrically Conducting Liquid Between Porallel Vertical

. Planes i{n a Megnatic Fleld (0b us toychivosti statalonsrnogo

konvektivnogo dvizheniya eloktroprovodyashchey zhidkosti
mezhdu parsllel 'nymi vertikal 'nyai ploskostysmi v mrenitnom
pols) o :

Zhﬁrnnl Eksperimental 'noy 1 Teoretichoskoy Pizili, 1958,

~ Vol. 34, ¥r 3, np, A75-583 (USSR)

First the guthors refer to earlier works dealing with the

same subjeot among them one published by themselves (Ref.1).
The generalization to the case of random poaition of %he

planes is more difficult than in the case of the steady -
problem znd it can be cerried out in the seme way as G.Z, Gershni
in his study ;. (Ref.6). First ths equations for the '

‘perturbati..s are put down, the authors here investigating

two-dimehsiqnal perturbations. Also a current function end
a vector potential are introduced. The sign of the imaginary
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On the Stability of Steady Convective Iotion of an Blectri~ SOV 56=34-3-21
7 cally Conducting Liquid Between Parallel Vertical Planes in « m‘ag/zmtic > v /55
- : Field ’ . .

part of the frequencyw determines the behaviour of small
perturbations. The authors then mention the differentinl
equations for the amplitudes of the perturbations of velo-
city and temperature must disappear in the parallel boundary
planes bounding the liquid; the corresponding boundary :
conditiona are put down. The purturbations of the muraatie
field need, in general, not disappear; as boundury con -
ditions.for the field serve the us*g}tnnndittons on the
separating surfaces of the media. Furthemore - 't4o possible
‘orientations of the constant external field are investigated: -
1.~The constent homogenous external field is situated - at E
right angles Y0 the parallel planes and thus also to the -
vector of the \relocity of the stsady motion of the liquid.
2.-The external, field has tho same direction as the velo-
city. With longktudinal and also with traasverse fields the
amplitude of thgq vector potential of the perturbation of
the field can b:iseliminated from the equations. The problen
then reduces to jhe finding of the amplitudes of vhe current
: function and of Yemperature from th: given equations of the
Card 2/ 4 problem ani the bjundary conditions pertaining to it.

REE ISR B2
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. On the Stability of Steady Convective Motion of an BOV/56-34 ..3.21 /55
Electricelly Conducting Liquid Between Parallel Vertical Planss in a

Hagnetic Field

This problem will have a solution only for certsin valuec

of the complox number w . In the second chapter of this
work the problem formed is solved by approxiaation according
to the method by Galerkin, the course of computation
being followed st2p by step. The results obtained are
discussed separately for the case of a longitudinal and

a transverse field. In the transverse case the critical

wave number km decreases monotonously with increasing M

L i.e. with the magnetic field becoming stronger the wave

. Card 3/4

‘length of  the steady perturbations increases, Besides, ;

the investigated steady motion is unstable - also with .
regard to nonsteady perturbations when a transverse field :
is present. Such a instability appears at sufficiently

great field strengths. A diagran shows the dependence of

the critical wave number on the field strength. In the
case of a longitudinal field the stability cen be
compensated only by steady perturbations withiy= 0 . A
longitndinal field increases the atability of motion
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- 0N the Stability of Steady Convective Motion of an BOV/ 56-34 «3-21/55
- Electrically-Conducting Liquid Between Parallel Vartical Plangs in a
- MHagnetic Field : .

much less than a transverse fiold. In a longitudinal
field the eritical wnve number decreases monotonously
with incraaning field strength, The qualitntive results
obtained can be made more precise by their _
a.ppro;c‘imabi'on nathod used. There aran 2 figures, 1 tshle
and 9 references, 4 of which are Soviet,

ASSOCIATION: Peraskiy gosﬁdarstvanny universitet (State Univarsity
. - Pornm) yPermskiy gosudarstvenayy pedagogichaskiy inatitut :
(Perm Stete Podagogic Institute) | -

SUBMITTED:  Septembor 19, 1957
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TITLE: - A Closed Convective Boundary Layer

' (Zamknuityy konvektivnyy pogranichnyy sloy)
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- ABSTRACT: - -‘The present paper solves the problem of the closed convective
boundary layer in a horizontal circular cylinder. The surface
of the c¢ylinder with a radius R is kept at the temperature
TO = Weain x, where x denotes the coordinatealong the circle and

@a time-constant amplitude, The temperature assumed to be
homogeneous in the core is considered to be the temperature of
reference., The core is assumed to rotate as a solid at the rate
Ve = Wr, where the angular velocity w is required. The
boundary layer equations (in disregard of the curvature of the
layer and with introduction of dimensionless variables) are:
v dv. % .
=X iv. =L a—ZX L CginxT f
Ty ’ax+vy By ay2 +
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nge G =g ﬂ_@R}/V 2 denotes the Grasskhof number and

Pr = V/X the Prandtl number. The velocity layer and the
temperature layer are assumed to ‘have the same thickness

- 6(6<€1), The temperature and the velocity on the surface of
the cylinder and on the boundary layer against the core are
assumed to satisfy the usual boundary conditions, besides which
there is a number of additional conditions, Besides, temperature
and velocity must, as function of X, satisfy the condition of
cyclisity. The approximated solution of tho above equations is
set up in the form

v, = CU_(P1 +;P2' cos2x + ﬁPB 8in2x), T = Q,8inx + & Q,cosx .

- The functions written down above have the hacessary periodicity
with respect to x. The coefficients P and Q can be selected as
pPolynomicls of y in such a manner that they satisfy the above

' " wonditiona. The polynomials are also explicitly written down.
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